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Materials and Methods

Evaluation of Muscle Contractions in a Large Animal Model
This experimental protocol was approved by the Virginia Tech Institutional Animal Care and Use Committee. All methods were carried out in accordance to the approved institutional guidelines.
Experiments to assess the safety of the HFIRE protocol and the extent of muscle contractions were conducted in an equine model of spontaneous disease. This study was approved by the Virginia Tech Institutional Animal Care and Use Committee. Patients presented with tumors which were histologically assessed as squamous cell carcinoma, equine sarcoid, or equine malignant melanoma. Patients receiving the HFIRE protocol were mildly sedated with a combination of detomidine (10-30 µg/kg) and butorphanol (0.1 mg/kg) to facilitate examination and treatment while standing . Two 1.2 mm diameter electrodes (AngioDynamics, Latham, NY) with a 0.5 cm exposed metal tip, were inserted into the tumors with a 0.5 cm center-to-center spacing. The output of the pulse generation system was set to 1000 V, its maximum output. The burst protocol consisted of 20x alternating 5 µs pulses. Burst output was synchronized with the patient's heartbeat, approximately 30-40 BPM, and were delivered for three minutes. [Left] A patient under mild sedation with local anesthetic is treated with a series of 1000 V bi-polar bursts of 5 µs pulses. The patient may have experienced some sensation as indicated by swallowing in response to some pulses. However, the treatment was well tolerated and the patient was distracted by gently scratching its face.
[Right] A patient receiving 400 V mono-polar 100 µs pulses. Intense muscle contractions induced by this protocol required the patient to be treated while fully sedated. 
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